INST 2403 Activity

Stellar Models

We want to explain how stars function. That is, we want to build a model of a star that is
consistent with the known laws of Nature and explains all the properties of stars.

First, let’s review what we actually know about the stars from observing them.

1. List five properties of stars that we can glean from observations.
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2. There are other things we know about stars from observations which are NOT
properties of the star. Explain why the distance to a star and its radial and
transverse velocities are not properties of the star.

Q{d‘anCC 2 Vﬁléc'\](\/’ (Spé re(a’(\'\/ﬁ o ‘f}qﬁ okg(r\K()

ar\d '“'\cr-flcarc no“ fx«c'} o‘F ~ Afscr\'p'\{on of -@-L\r(, J)fAr
i’+s{,\€‘

3. Describe briefly which general features of stars we have to explain. Take into
account that stars come in different colors, temperatures and luminosities, and are
subject to the force of gravity.
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4. A crude model of stars is to view them as hot glowing gas balls. Explain what we
mean by this.
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5. The key ingredient to a star’s stability is hydrostatic equilibrium. Explain the
concept.
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6. The earliest stellar model was Homer Lane’s description of a star as a gas ball
propped up by convective motion. Convection is one form of energy transport.
Describe how it works.
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7. What was Eddington’s contribution? How did he modify Lane’s model?
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8. One of the successes of Eddington’s standard model was the prediction of the
mass-luminosity relation. Explain what that is.
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9. What problems were left to solve after Eddington’s “standard model”
of stars explained many features of stars?
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